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(57)Abstract 

PROBLEM TO BE SOLVED: To stably produce a ceramic green 
sheet having excellent surface smoothness and little pinhole 
defects, etc., even in the case of producing a sheet having thin 
thickness. 

SOLUTION: The surface smoothness of a ceramic green sheet is 
improved independent of the particle diameter and dispersibility of 
the ceramic raw material by forming a ceramic slurry in the form of 
a sheet on a carrier film, drying the sheet to obtain a dried sheet (a 
ceramic green sheet free from smoothing treatment) and smoothing 
the green sheet by pressing together with the carrier film using a 
flat plate press, a hydrostatic press or a calender roll under 
prescribed temperature and pressure conditions. 
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102 


210 


0 


5, 000 


218 


103 


210 


0 


10,000 


190 


104* 


210 


20 


200 


228 


105 


210 


20 


500 


197 


106 


210 


20 


1,000 


150 


107 


210 


20 


4. 000 


93 


108 


210 


20 


6,000 


75 


109 


210 


20 


10, 000 


161 


110* 


210 


20 


12, 000 


X 


111 


210 


60 


500 


163 


112 


210 


60 


4, 000 


67 


113 : 


210 


100 


3. 000 


98 


114 


210 


100 


6, OGO 


68 


115 


210 


100 


8, 000 


142 


115* 


210 


100 


11,000 


X 


117 


210 


125 


6 r 000 


151 


118 


210 


150 


500 


174 


119 


210 


150 


10,000 1 


172 


120* 


210 


180 


2, 000 


X 



[0 053] 



[115] 



(9) #112 0 0 1 - 1 1 4 568 

15 16 





*~ S S ~f CXI 

(m) 


iW 


(Kgf/CE ) 


*x nu t±l c: 

CRa) 
(tin) 


121* 


153 


50 


200 


157 


122 


(53 


60 


50D 


138 


123 


153 


50 


1,000 


85 


124 


153 


60 


4,000 


38 


125 


153 


50 


6.000 


40 


126 


153 


50 


10,000 


102 


127* 


153 


50 


12.000 


X 


128 


153 


0 


3,000 


142 


129 


153 


20 


3,000 


62 


130 


153 


70 


3,000 


45 


131 


153 


120 


3,000 


98 


132* 


153 


170 


3,000 


X 


133 


98 


70 


3,000 


45 


134 


98 


70 


6.000 


52 


135 


98 


70 


9,000 


93 


136* 


98 


70 


12,000 


X 



[0054] m.6~&X?71<t^ t}l>>#-a-*m *©Ss®ffli* (Ra) ^wct. 

*<D?\,xmaL (~v •?u-)\,<owmum a [0055] 
cj^u^Eft (*aE> *^r. w&itmm. d3\y>& im6] 





(mi) 




mm 

(ksf/cD 1 ) 


(Ra) 
(mn) 


201 


210 


0 


200 


212 


202 


210 


0 


500 


191 


203 


210 


0 


1,000 


183 


204* 


210 


20 


20 


228 


206 


210 


20 


50 


198 


206 


210 


20 


100 


120 


207 


210 


20 


400 


83 


208 


210 


20 


600 


79 


209 


210 


20 


1,000 


185 


210* 


210 


20 


1,200 


X 


211 


210 


60 


60 


168 


212 


210 


60 


400 


77 


213 


210 


100 1 


300 


98 


214 


210 


100 


600 


73 _J 


215 


210 


100 


800 


142 


216* 


210 


100 


1,100 


X 


217 


210 


125 


600 


IS2 


218 


210 


150 


50 


179 


219 


210 


ISO 


1,000 


189 


220* 


210 


180 


200 


X 



[0056] 



[SI7] 



(10) 



17 



200 1-114568 
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(mi) 




mm 


<Ra> 

(Offl) 


221 * 


153 


50 


20 


162 


222 


153 


50 


50 


138 


223 


153 


50 


100 


90 


224 


153 


50 


400 


32 


225 


153 


50 


600 


33 


226 


153 


50 


1,000 


119 


227* 


153 


50 


1.200 


X 


228 


153 


0 


300 


150 


229 


153 


20 


300 


92 


230 i 


153 


70 


300 


25 


231 


153 


120 


300 


J 07 


232* 


153 


170 


300 


X 


233 


98 


70 


300 


24 


234 


98 


70 


600 


26 


235 


98 


70 


900 


84 


236* 


98 


70 


1.200 


X 



[0057]«2, 3. 4. 5. 6. 7«c4Jt»T, t*f4 
i><D (##00 ~ChZ. *tc. mmUZ (Ra) Office 

[0 0 58] [^7l'A&lc£K)¥'mitfim*MLtc 

msommmz (Ra) koi>t] 

(a)*4S2 1 OnmCD-fe^S ^ *»5Rt»lr»fc«^ («2 



»**«l»)fc*B£r*S. ¥$l&@#2 1 OnmCD 

t7S? ^©**fflc^c±a©it«W l l ) o-fe^ 
5?*ytf->S'-F (WWfc«ai*r) <DRate2 2 
8nmT?*->ft:. ^3Bi^2 1 OrcnCD-fe^ * **©3fr& 

SS2 ottVHMtjem ofr/u^aes) **ufc» 
^P4s-^4{i 4 -fuxsjittmrnomm 

<fc9ffit>. 2 0 Okqf/on 2 iU/c##Wr^ot, ^ 
U*Bi#5 0 Okqf/on 2 *«<Z>yt«>, Rai£i3&&^tt 
B»6h3Sc*ofc. SI4#-^5-9«. :/U*IKJ#5 
0 0 kqf/on 2 J«_L 1 0 0 0 0 kqf/on 2 «T^1©^ 

t\ Rais^a^^en, k?4##6-8o 

<t^CC, :/U*I£#£l 0 0 0-60 0 Okqf/on 2 £ 
LtcW&tc, ^*^Ra®M^*^l22?)64i/to 
i$f4#^9«, ^UXEE^^l 0 0 0 0 kqf/on 2 



30 



40 



50 



(##09) te. ^UXEA 1 0 0 0 0 kqf/on 2 

K*4#^l l&tfl2tt v :/U*iSg#6 0 
*C<Di£^C&£. ^U^BE^-e^n5 0 Okqf/on 
2 , 40 0 Okqf/on 2 "Cab 9, ^UXE^^OW* 
L^ffiH^C^^^O^Raig^^A^^Ci^ 
i#ft#-5fl 3-16«, ^l/XSS^l OO'C 
(Dm^-C&Zo 1 0 0 0 — 6 0 0 Okqf/on 

2 od$5B-C\ J:ORaCD{S^Ka**^#l^C<t^^ 

f#W#^l 6 (##0J) ^UXjE*#l 0 0 0 
Okgf/on 2 £JI;2.Tt>£fc:£>, = » V— >5/ 

7-1 9ti> ^UX^KR^^U^EE*^ <fc 

mLtfil 5 0-C^fi^Tl^/t^, 

[0 05 9] (b)SSl 5 3nmCHz5S * 

t$ft#^2 1 -3 2 te, 5 y *»5fc«M««tS** 1 
5 3nmCDJa^T?*S 0 1 5 3 nmCD-fe ^ 

5 ^^t»^*fflt^Ji^CDl:b^M2 (Stl ) ©-fe^* * 
*^U->^-h (T»ftiffll*r) ©Rattl62nm 
T&ofco f*f4##2 1-2 7«. ^U^Ig5 0t 

7uzEi)zmt2&tcm&v$>z> 9 kh*#2 1 

2 0 Okqf/on 2 ilfcMMt*ot, ^l^Xff^5 
OOkqf/cm 2 W^Ra(MS» 
htiKfritc. i*f4##2 2-2 6tt\ ^U^EE*^* 



19 

$htCft£L,i,>g&m®lC$>9) % Ral0 0rmfeTRc£ 

#2 h©aH£Jgg2bfc^ 

1 0 0 0 0 kqf/cm 2 ^riSiiTtetK -fe^S — 

fc. ^f#§2 8-3 2«, ^UXEE#*3 0 0 Okqf 
/cm 2 £U ^U^SS^ft^lf/c^-C^S. K*4 

TOtf3 2 ^U^JEt;^3 0 0 Okqf 

/cm 2 *CM$L,l>ffiHtC$>£#, fi££#l 5 

[006 0] (c)tiS9 8nmCD-fe^5 v #ffijfc*mi>tc 
(^3#JS) 

zffittm i>tc±M<Di:tmm 3 (10^75^^ 

iJ-V^-h (WfldHHttr) CDRafcU 2 0nntf?& 
•^fcp imt§3 3^3 6«, ^UX?aa^7 0°CC. 

ffl*C*!K 42^5 ^^^y->V-hORa{£MS6m*s 
^UXffi^^l 0 OOOkqf/cm 2 ^jB^ri^fe 

— 150'CT\ 7l>xmjj&5 0 0— 1 0 0 0 0 

kqf/cm 2 £>ffiB#*?£ L < , CCDffifflr^. -fe 5 5 * 

stifc. $/c, ^ux«a^3^2 o — i oox\ t'uxe 

##1 0 0 0-6 0 0 0kqf/cm 2 Oi*(C k i9^C# 
fcR affiHHHl#s9&ti« Ci^o/c, 
[0 062] [»*ffi^U^ffifcJ:OT»Yt«ffll*IIIL 

tcm^mm&z (Ra) tcour] 

Ca)f4S2 1 Onm^-fe^^ y £»5fc4JBl>*:«£- (^4 
liC*4#-5f 1 0 1-1 2 0«, ¥^&&#2 1 Onn0>fe^ 

^^^s^^mc^cit^r^s,, ^c*j. ¥^*ags#2 1 

0 nmCO-fe ^«J^^Ml^±^<Dtb«?M 1 (3t 1 ) 

o^vx v*>f*j->is-h wmitxmi*?) OR a 

tt2 2 8nmt*o/c 8 2 1 0 nmCDiz^ ^ v V 



(XO ^2001-114568 
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f ioi-io3it ^uzu&o-cxw-mimm (» 

c*rnfcRa(^os*m«^-r^r^^fc e 584##i 
04-iiow. :7uxsK2 0TT^ftiEi (fMc 
*mLttm&x$>z 0 sawn 04 

7UXE3jttmtW<DmW£*)<&\,\ 20 0kqf 
/cm 2 <t :/l^ff#5 OOkqf/c 

10 m 8 7fe»Dta*\ Raffi^SfrSS&^nfcfrofc. 
f4##l 0 5- 1 0 9W\ ^UXJEE##5 0 Okqf/an 
2 «_L 1 0 0 0 0 kqf/an 2 «T©»^r * Raii 

^UX|KJ*1 0 0 0-6 0 0 0 kqf/cm 2 iUc 

S^10 9H ^UXJE^^l 0 00 Okqf/cm 2 <hiB 

is- V(tl><t>fr®tK<Dmm&ft&Ltc 9 §5«4^1 1 

0 fct, ^UXJEfrl 0 0 0 0 kqf/cm 2 *® 

n^c/Co l^4#-^l 1 lSDfl 1 2«, ^u^sg: 
di6 O'CCDii^'C^S,, ^U^EE*«^n^n5 0 0 kq 
f/cm 2 , 40 0 0kqf/on a X$>K). ?V XRjlifl£«y 

tifit>frz>. m*&^ ii3-i lea ^ \s>\mg& 

10 0'C<DW>&X&Z> 0 0 0 0— 6 0 0 0 

kqf/cm 2 (Ommx. <fc D R a <DVm$b%3)iJz£ ^Ct 
WfrfrZ* l*?4#^l 16 ^UXlEt!^ 

1 0 0 0 0 kqf/cm 2 *jB^.Tl^fc^ ^ ^ 
30 y->^>- r J77 j )lJ*frt>W}mLXmtl&£. 

ctc 0 k^s#i 17-1 i9tt ^u^ascacx^u 

mbhtitco l*£f#-sf 1 2 0 (#^) tt. ^l/^EA 
^^LC^HiC$,S3W, iaS^ll 5 0 tt C^:ffi^.TC^ 

hmmLxmtif&iLttc. 

[0 0 6 3] (b)&Sl 5 3nmCD*fe5S 
^cJS^ (*5#M) 

^#-^1 2 1-1 3 2«, *S 5* 
40 ^5 i 5 3 nmCDti^"C* S e ft*. 1 5 3 nmO 

2nrrfC&^/c 0 S^f4S^ 1 2 1 - 1 2 7 tt, ^bXgg 

#12 1 ^U^EE*r^*BSaW(DffiHi 
Offil^ 2 0 0kqf/cm 2 ibmtoot, 
XEE^S 0 0kqf/cm a 3m<Dlc*b. +^Ra®iSJ» 
*«S226e»tl^^o/c 0 S^-^l 2 2— 1 2 6«, 7 
UXEE*^*fi^W©^ff@HCC*0. R a (Digram 
50 tm&htxtc. «I4## 12 3-12 5CDK^ 



C12) 



21 



tt. :7U*BE##3e>tc#*CU^S5Hte*CI, Ra 
1 0 OnmWTK£r«ffifflS*<BaSt?#5C <fc#fc#o 
tc. 3r7c. 5«4##1 2 7 tt. fUX&gta 

5 0*C-C*0a$f^ffiHK:*5*s. ?"U;*BE*#1 0 0 

0 0 kgf/on 2 SrS^-rfcO. 5 y 2 if <)->ls- 

1 2 8 - 1 3 Hi. :/U*^#2H&l6l5§©&#fSffl{c 

Ra©{g?^fl#§gi«>6ftfc. #(C. 1 10 

2 9. 13 0m S6tc^»«cRa©«SRSm^L 
fc. £*£HI#1 3 2 tt. 7-UXjE##3 0 0 
Okgf/cm a -CM*tA>f6fflK:&£#. SS#1 5 0*C 
Sr@;tTO£/c«>. ->-h©i!lSt#£D;fc. 

[ 0 0 6 4 ] Cc 9 8 ran©* 5 5 v tr®m*m^tc 

I*f4## 1 3 3 - 1 3 6 B. ^757 9®3ti(D¥-%M&. 
#9 8nni©*§£-C«&-S. ftfe. ¥*irtiS# 9 8 nm©-tz -7 
5 * *t&5fc*m>fc±iB©Jt®093 (*U ) ©-(2 7 S » 
?^>;~>^- M^^Ut&ffittr) ©Ratil 2 0nm 20 
X!3b->tc. S#F4##1 3 3-1 3 6«. 7"UXiaS)!)«7 

o-c-c. zf\,xm>*mtzi*tcigi&-c$>z>. s*n## 

13 3-1 3 5tt. 7"U^jaSS.^UXE^*ifetC 
MSLt>ffiH«:*») > -fe^S v^y»J->^-hCDRa 
®^lg#^6ft;fc. *;rc. i#B## 1 3 3. 134 
3e>KJl#fc!!§Jll£^Lfc. L/#U 1 

3 6 -Ctt. ^"lx*E£*J# 1 0 0 0 0 kgf/cm 

s f-h©iaii8t#£Dft:. 

[0065] ^±©*SJII#&. fMcEET^atc 

#0-1 5 0 - CT\ #o. :/UXEE7j#5 0 0-1 0 0 
OOkgf/cm 1 CDitfC. t9 5 »?J";-^.-K!> 
Raffi^m#if6>ft-Si:.i:#fc>#-3fc. 

sa (jfca) #20-10 o-c. yu^#iooo 

— 6 0 OOkgf/cm 2 ©<h£K:, «t 9;*:#&R a{£jf88> 

[0 0 66] [*u>y-o-^iS«:j:9^ffc«Bffi4 
SSLfctt^CD^SffiS (Ra) Kot>r] 
(a )&S2 1 0 nmCD-te^ 5 ? ^5fc£ffiO?c»£- ,<St6 
#J8) 40 
i<84##2 0 1-2 2 0(1, ¥*£*&&# 2 1 OnmCDiz^ 
5 -yi'SSifflUfcJi^**. ¥*5jti&#2 1 

onm©-fe? s v z t&ttm^tdMotmm 1 (* 1 ) 
©hz 5 s v 9 9 - > i/- h ( TflHtfeantr > ©r a 

B2 2 8nmr£>->fc. ¥$f*4&#2 1 Onm®-b5 5 79 
#2 0 1-2 0 3 tt. T'U^iaS (-5>^n-JKD^M 

EE) «:^A-Cfc. ^U^SS#®C>/c«){Cl»-rtx«>Ra 50 



2 001-1 14568 
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©»©$**«*>-**#•?* i«*4##2 04-210 

«. ^U^jag2 0-C-C¥»{b«lS <*U>f-p-;l/ 
«yg) *ifib/cJ©^-C*5. is8*S#2 0 4tt. :7V* 
(SEE) **H^W©ffiHJ:»){S^ > 2 0 kgf/on 
il/fc##F|-C*o-C. :7"U;*EE#5 0 kgf/cnefe?S© 
fc«>. RaeS3?ftm«Sii)6n&*>-pfc. i«f4##2 0 
5~2 0 9«, ^U^EE^7 (SEE) #50kgf/cmfc( 
±. 1 0 0 0 kgf/cmWT©*§£-e. R a{gS3»:5l#gl 
fti&n. M(C> I*f4##2 06-20 8©«fc5K:. 
*E£2? (SE) 4100-600 kqf/ani O/di^- 
{C. *&&Ra<a^:3l#SS>e>*i:fc. Sf4#^2 0 9 
«. ^U^EE^J (SE) #1 0 0 0 kgf/cnxhiSHfc 

RaffiiS?5MiW:*£l>#. "fe^ 5 ?W)->~>- 
RC<.>< k#&:f*©gt®#3££L;fc. 5S*4##2 1 0 
(##09) tt. ^L^ETJ (^BE) #10 0 Okgf/on 

L. fiSt^^C*:,, l«4S^2 1 lSi^2 1 2«. 
*i&ft#6 0*C©i§^-Ci&S„ T'U^BE^ (SEE) 
*l-eft5 Okcjf/cm. 4 0 0 kaf/an-C*"? . ^UXEET? 

(SEE) #J:OW$H-^HK:*Sm#©*#RaiSj« 
«!l*#^:#^£: tifilofrZ. U*4##2 1 3 -2 1 6 
». 7-UXjaB[#l 0 0*C©Jt^-C*-S. ^U^EETJ 

(SEE) 1 0 0— 6 0 0 k£jf/on©ffiiB-C. iORaffl 
®^S#^#UCi#fc#-5. W##2 1 6 «M£ 
«) (i. ^U^flE* (SEE) #1 0 0 0 kgf/cm* iS* 

}\,Afre>mffiLXWitl&&Ctc. Ii»*##2 1 7-2 1 
9ti. •? r U^aaRiy f 7'W'^EE* (SEE) #. J:^*?^ 

#2 2 0 (#*W B. ^U*E£*j (SEE) t*ff*bC» 
I6HCC*^#, Sfi#l 5 O-C^m^X^^tc^ f- 
h#* * y 77 ^ ;PA#6HilglL.r8?*a#tfe Dfc. 

[0 0 6 7] CbyeSl 5 3nm©427 5f^«&5!?«:fflC^ 

(«7#M) 
SePf##2 2 1-2 3 21*. 5 ? 
#15 3 nm©i§-£-T>* !&*r. ¥*9I4S# 1 5 3 nro© 

5 -y ?®3zzm\,>fc±j£<Dttmi2 m 1 ) ©t? 
s * ^ y ->is- v wmitamifr) ©r a « 1 6 

2nm-C*oA:o i>84##2 2 1 -2 2 7tt, T'U^iaK 
5 0-C-C. T'U^EETJ (SEE) £SHb3t>-W©£-ca 
5. S»4##2 2 1 (###!) «. 7-UXEE^J (SEE) 
**Bi^B3©l6ffiJ: ?)<£t>, 2 0 kgf/oni L/fc#^M 
7"U^EE#5 0kgf/cn*viS©fcJs{>. +^ 
R a ®JlS55il^iS«) 6tl)5:#o/c. 5HSf#-5f 2 2 2-2 
2 6B. 7-U^EETJ (SEE) ##IfBIS!B©:&#ffiHK:& 

o. Ra©{s^&m#i2a>e>n/c. m$mn2 2 

3-22 5©^fS4tt. ^U^EE^J (SEE) #3<=,«ff£ 
l/t>^#ffiffl«C*»). Ra 1 0 OmiWTfC^-C^BfflS 
*fi^-C#SC:<!:#t>#^/c. I*5f4#-Sf2 2 7 

(#*W) «. 7*uxjas«5 o-cr*0Ajif^ffiH(c 



(13) 

23 

zTXsX&jl (SUE) ffi 1 0 0 0 kqf/an*ffl^ 

fct, (JgEE) £ 3 0 0 kgf/cm£ U ^UX 

M&*mt2i£tcW?&i~C$>Z>. S»4##2 28-23 1 

^S#l2#e>nfc e !RfCC. a^fS#2 2 9, 2 3 or 

3 2 I*. ^UXEE* (ffiE) #3 0 0 kgf/c 

mrg$i,i>ffiBfc:*£#, SS#l 5 O'C^fiArt* 

[0 0 6 8] (c)t4S9 8nrnC0-b^5 * *»5fc*m>)fc 
^ <*7#JK> 

IS?4##2 3 3 -2 3 6 te, -fe^ 5 7 *&5fc©¥±^g| 
#9 8njnCDi#^-r$>^ 0 ft:fc$ x 9 8 nmO-fe 7 

ZlfV-^-b (W-mtXmi*?) CDRal*12 0nm 
r&o/c. 5tS§^2 3 3-2 3 6« v ^1/^18^7 

i*e4##2 3 3-2 3 5k£. :/UX&SRt/:7U*EE;b 
(igffi) feces* b^SSfflfc&'K rfe^=-,*;/r; 

#2 3 3. 2 3 4m 3 6«cA»atSfll*i5SL^:. 0 
*>U i#4##2 3 6 "Ctt. :/U*EE* MB 

JE) #1 0 OOkqf/cm^a^rt^/c^ hOM 

[0 0 6 9] JK±<Da*a>£, #U>y-n-Jl*«cJ: 
&TfMUBWE>M^ (^U^O^feff) tit, -*:/a 

BE) ^50-1 OOOkgf/afiKDi^CC, i*?*??? 

/Co ^ -7 - ;^ESg^ 2 0 - 1 0 0 B C, :/ 

UXHA (SSJE) ^1 00-60 0kqf/on<D££fc:. 

£ o ft r a mmmm*> n * c t&t>fr-o tt 9 

[0070] ft**, ±§2*J6J&«"Cra, -fe^ 5 v9£f.V 
£>&#;U^Aft£££j^£T£«*<D-fe7 3 * * 

»^6t75 **^y->^- h^jBa-raa^cc. 



*#g§2 0 0 1 - 1 1 4 568 
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[ 0 0 7 1 ] :$K?H!!f2» 3 6tt^<2ffe©^te:kl>T 
[007 2] 

[fswos&si] jb»oj:3ic % *m$m <mogi> o 
io h) 4 . w^u^wa^ 

r % ^UXffi^lsaS : 0-1 5 0 C C. ?l>*Bft : 5 
0 0-1 000 0 kqf/cm 2 CD^frT?* * y T V A ;UA 

2/-h©*S»sW<ft4fc» % #T-tt£©rt»»B© 

*ot, «3W03S^ ±0KlLfct7 5 > 'J 
h Sffl^tafl-fe 7;^a >f r >1f ft ^C[)ffl 

■fe ^ 5 ^ * )Kt^CD#fS^CDig $ cc J: 9 L <fc 5 i T S 
*tt©<t5(c % t7$ * »;-oaifcB#K:, ii*Jft 
^ASr^^-fe^ ^ * *«fr?-fc#*4ifi»#ft <, «5 

fcO. BW««*Tia*SJ«B[L*f»6hft*»^ft:D"r 
5 i C> 9 cfc 9 ft*«0«**»* J: < Wtfl-T « C i 7&i dJ 

fiitcfts. t7$ y*m<D&& <m 

T«) ^3 MmWT©aJH2 7 5 ^ ^m^SBD a D ffl^-fe7 

n>7 s >if^Kifr^(D(csraL/cii^ mM#mcs 

50 [0 07 3] *ffi^WCDiS*3l2CC>-fe7 5 
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20 — lOOt, rrux&jj: 1 0 0 0 — 6 0 0 Okgf 

tC|uJ±3 tsci tfi oJtfeCC JSC •£ . 
[0074] Sfc. *B^93 (»3jta3 ) ©Hz^ 5^ 

SgrO-lSO'C, ^U^JE*: 500-1 000 0 
kqf/W CD^#T?*+ ';r7-*^ACTi#7KEE7'U^ 
^-r^SKl/risS**, £©*§£&, ±83©^^ 

uxffitc J: «j ¥^bMa*Srr J: 5 (c L/cit^S 1 con 

[0075] ffl|3jS!4<EH2 5$ ^ ^ i>_;>^_ 

h©SSj£££©J:5fc:. ^^8:2 0-10 0*0. 
yu^E^J : 1000-6000 kgf/cm 2 ©s&frT. 

#*ffi^ux©S-r **yy-> 

^-h©^M©¥^£3&Ccitg|te(Sj±;*ttSC<!:J&i 20 
[0 07 6] *G53IIS1 (i#3#®5) ©-fe^S?* 

SfHSi'-h ^^^©fflsSftT^fc^-fe^S?* 
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pressure conditions. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The forming cycle which applies the ceramic slurry which made the dispersion medium distribute ceramic powder on a 
carrier film, and fabricates it in the shape of a sheet, The desiccation process which dries the ceramic slurry fabricated in the shape of a 
sheet on said carrier film, The desiccation sheet formed on the carrier film by drying said ceramic slurry The monotonous press 
machine equipped with the press plate of a pair at least is used. Press plate skin temperature:0-150 degree C, Press pressure: The 
manufacture approach of the ceramic green sheet characterized by providing the data-smoothing process which graduates a front face 
by carrying out monotonous press processing the whole carrier film on condition that 500 - 1 0000 kgf/cm2. 

[Claim 2] Press plate skin temperature: 20-100 degrees C, the manufacture approach of the ceramic green sheet according to claim 1 
characterized by carrying out monotonous press processing on condition that press pressure: 1 000 - 6000 kgf7cm2. 
[Claim 3] The forming cycle which applies the ceramic slurry which made the dispersion medium distribute ceramic powder on a 
carrier film, and fabricates it in the shape of a sheet, The desiccation process which dries the ceramic slurry fabricated in the shape of a 
sheet on said carrier film, The desiccation sheet formed on the carrier film by drying said ceramic slurry A hydrostatic-pressure press 
machine is used. Press temperature:0-150 degree C, Press pressure: The manufacture approach of the ceramic green sheet 
characterized by providing the data-smoothing process which graduates a front face by carrying out hydrostatic-pressure press 
processing the whole carrier film on condition that 500 - 10000 kgf7cm2. 

[Claim 4] Press temperature: 20-100 degrees C, the manufacture approach of the ceramic green sheet according to claim 3 
characterized by carrying out hydrostatic-pressure press processing on condition that press pressure: 1000 - 6000 kgf7cm2. 
[Claim 5] The forming cycle which applies the ceramic slurry which made the dispersion medium distribute ceramic powder on a 
carrier film, and fabricates it in the shape of a sheet, The desiccation process which dries the ceramic slurry fabricated in the shape of a 
sheet on said carrier film, The desiccation sheet formed on the carrier film by drying said ceramic slurry The calendering roll machine 
equipped with the nip roll of a pair at least is used. Nip-roll skin temperature: 0-150 degrees C, the manufacture approach of the 
ceramic green sheet characterized by providing the data-smoothing process which graduates a front face by carrying out calendering 
roll processing on condition that press pressure (linear pressure):50 - 1000 kgf/cm. 

[Claim 6] Nip-roll skin temperature: 20-100 degrees C, the manufacture approach of the ceramic green sheet according to claim 5 
characterized by carrying out calendering roll processing on condition that press pressure (linear pressure): 100 - 600 kgf7cm. 
[Claim 7] The manufacture approach of the ceramic green sheet according to claim 1 to 6 characterized by performing said data 
smoothing so that the surface roughness (Ra value) of said ceramic green sheet may be set to lOOnm or less. 

[Claim 8] The manufacture approach of the ceramic green sheet according to claim 1 to 7 which said ceramic green sheet exfoliates 
from said carrier film, and is characterized by being what is used for manufacture of laminating ceramic electronic parts, and is held 
possible [ exfoliation ] by carrying out a laminating at said carrier film. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Prawing 1) It is the electron microscope photograph in which the surface state of the ceramic green sheet of the example of a 
comparison is shown. 

[Drawing 2] It is the electron microscope photograph in which the surface state of the ceramic green sheet manufactured by the 

approach concerning 1 operation gestalt of the invention in this application is shown. 

[Drawing 3] It is the sectional view showing the structure of a stacked type ceramic condenser. 

Prawing 4] It is drawing showing the manufacture approach of the conventional ceramic green sheet. 

Pescription of Notations] 

1 Ceramic Layer 

2a, 2b Internal electrode 

3 Ceramic Component 

4a, 4b External electrode 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The invention in this application relates to the manufacture approach of the ceramic green sheet used for 

manufacture of a stacked type ceramic condenser or laminating ceramic electronic parts like a laminating varistor. 

[0002] 

[Description of the Prior Art] For example, although the stacked type ceramic condenser which is one of the typical laminating 
ceramic electronic parts is widely used for various applications, the demand to small and large-capacity-izing has been growing further 
as the miniaturization of electronic parts progresses in recent years. 

[0003] Have structure as shown in drawing 3 , and this stacked type ceramic condenser minds the ceramic layer 1 two or more internal 
electrode 2a and whose 2b are dielectric layers. It counters mutually and one edge of internal electrode 2a and 2b is formed by 
arranging the external electrodes 4a and 4b of internal electrode 2a, 2b, and the pair through which it flows in the both ends of the 
ceramic component 3 which has the structure pulled out by the end face of a mutually different side. 

[0004] And the ceramic green sheet used for manufacture of such a laminating ceramic condenser forms the ceramic layer which are 
the above dielectric layers, and in order to enlarge acquirable electrostatic capacity and to attain the miniaturization of a product, the 
thin film-ization is progressing in recent years. 

[0005] By the way, the ceramic green sheet is usually manufactured by drying this, after fabricating a ceramic slurry in the shape of a 
sheet, and various approaches, such as a doctor blade method and a reverse roll coater, are used as an approach of fabricating a 
ceramic slurry in the shape of a sheet. 

[0006] Drawing 4 is what shows an example of the manufacture approach of the conventional ceramic green sheet. For example, here 
The carrier film 52 is supplied from the carrier film feed zone (carrier film feed roller) 51. By the position With the ceramic slurry 
spreading means (sheet forming means) (the doctor blade method is used in this example) 53 After applying the ceramic slurry 54 on 
the carrier film 52, the ceramic slurry 54 is conveyed with the carrier film 52. With the desiccation means 55 After drying the ceramic 
slurry 54 and forming the ceramic green sheet 56, with the sheet recovery roller 57 He is trying to collect the ceramic green sheets 56 
formed in the front face by rolling round the carrier film 52 holding the ceramic green sheet 56 in the condition of having been held at 
the carrier film 52. 

[0007] By the way, in a laminating ceramic condenser as shown in drawing 3 , when the thickness (component thickness) of the 
ceramic layer 1 which intervenes between internal electrode 2a and 2b is set to 3 micrometers or less, it is necessary to manufacture a 
ceramic green sheet with thin thickness as a ceramic green sheet used for it. However, when a ceramic green sheet with thin thickness 
is manufactured by the above conventional approaches, there is a trouble that the surface roughness of a ceramic green sheet becomes 
coarse, or a pinhole defect (pore) occurs in a ceramic green sheet 

[0008] For mis reason, while raising the smooth nature of the ceramic green sheet which forms a ceramic layer, the approach of 
making the particle diameter of a ceramic powder ingredient small is indicated in order to raise the consistency of a ceramic green 
sheet (JP,10-223469,A). 

[0009] However, if particle diameter generally becomes small, since it will become easy to condense the ceramic powder itself and 
dispersibility will fall, there is a limitation also in improvement in the surface smooth nature of a ceramic green sheet, or densification 
only by the approach of making particle diameter small. Furthermore, when particle diameter is simply made small by the same 
presentation in the case of ceramic dielectric powder, a dielectric constant falls and there is a trouble of it becoming impossible to fully 
correspond to large capacity-ization of a stacked type ceramic condenser. 

[0010] Moreover, if big shearing force is given to ceramic powder, although there is the approach of distributing by carrying out high- 
speed rotation of the ceramic slurry by approaches, such as a sand mill and bis-KOMIRU, and giving a big shear mosquito to a 
ceramic slurry as an approach of distributing a ceramic slurry, and distribution will progress, there is a trouble that some ceramic 
powder will be ground, namely, the temperature characteristic of the stacked type ceramic condenser which grinding of ceramic 
powder brings about fluctuation of a property and is obtained although the surface smooth nature of a sheet will improve by high 
decentralization, if ceramic powder is ground — from the target range at the time of a design — since - there is a trouble that separate 
or the dielectric constant of a ceramic dielectric falls. 

[001 1] Also when solving the above-mentioned trouble and manufacturing a ceramic green sheet with thin thickness, surface smooth 
nature of the invention in this application is good, and it aims at offering the manufacture approach of the ceramic green sheet which it 
is stabilized and can manufacture a ceramic green sheet with few pinhole defects etc. 
[0012] 

<TXF FR=0002 HE=250 WI=080 LX=1 100 LY=0300> [Means for Solving the Problem] The forming cycle which the manufacture 
approach of the ceramic green sheet of the invention in this application applies the ceramic slurry which made the dispersion medium 
distribute ceramic powder on a carrier film, and is fabricated in the shape of a sheet in order to attain the above-mentioned purpose, 
TTie desiccation process which dries the ceramic slurry fabricated in the shape of a sheet on said carrier film, The desiccation sheet 
formed on the carrier film by drying said ceramic slurry The monotonous press machine equipped with the press plate of a pair at least 
is used. Press plate skin temperature:0-150 degree C, Press pressure: It is characterized by providing the data-smoothing process which 
graduates a front face by carrying out monotonous press processing the whole carrier film on condition that 500 - 10000 kgf/cm2. 
[0013] The desiccation sheet (ceramic green sheet with which data smoothing is not performed) which fabricates a ceramic slurry in 
the shape of a sheet on a carrier film, and is obtained by drying Using a monotonous press machine by carrying out monotonous press 
processing the whole carrier film on condition that press plate skin temperature: 0-1 50 degree C and press pressure:500 - 10000 
kgf7cm2 It becomes possible to raise the smooth nature of the front face of a ceramic green sheet, without being dependent on the 
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particle size and the dispersibility of a ceramic, and it becomes possible to manufacture certainly the ceramic green sheet suitable for 
using it, when manufacturing a stacked type ceramic condenser. 

[0014] A monotonous press machine In addition, for example, one pair of parallel plates with which the hard-chromium-plating layer 
by which mirror polishing was carried out was arranged in the front face (press plate), By pressing from both-sides side, having the 
pressure control means which controls a press pressure with a press plate, and a heating means to heat a press plate to predetermined 
temperature, inserting a ceramic green sheet between the press plates of a pair, and heating to predetermined temperature It is 
equipment constituted so that the front face of a ceramic green sheet could be graduated, and there is especially no constraint about the 
concrete configuration of a monotonous press machine. 

[0015] Moreover, when performing data smoothing by the monotonous pressing method, press processing of every one ceramic green 
sheet may be carried out, and two or more sheets may carry out press processing in piles. However, it is desirable to double with a 
ceramic green sheet front face the processing side of the film with which exfoliation processing was performed, and to carry out press 
processing so that a ceramic green sheet may not paste a press plate. Moreover, when two or more sheets carry out press processing in 
piles, it is desirable to use what doubled the processing side and ceramic green sheet front face of a film where exfoliation processing 
was performed in between, and carried out press processing, or performed exfoliation processing at the rear face of a carrier film so 
that a ceramic green sheet may not paste the piled-up carrier film. 

[0016] In the invention in this application, it is because a sheet becomes soft by thermoplasticity, exfoliates from a carrier film and 
shifts to a press plate side to have made the range of press plate skin temperature into 0-150 degrees C, when in the case of less than 0 
degree C a sheet front face becomes hard, and the reduction effectiveness of surface roughness (Ra) becomes inadequate and it 
exceeds 150 degrees C Moreover, having made the press pressure into the range of 500 - 10000 kgf/cm2 is based on it becoming 
impossible for a ceramic green sheet to exfoliate, or tear and process from a carrier film, when sufficient surface smoothing 
effectiveness is not acquired when press pressures are less than two 500 kgf/cm, and a press pressure exceeds 1 0000 kgf7cm2. 
[0017] Moreover, the manufacture approach of the ceramic green sheet of claim 2 of the invention in this application is characterized 
by carrying out monotonous press processing on condition that press plate skin temperature:20-100 degree C and press pressure: 1000 - 
6000kgffcm2. 

[0018] Press plate skin temperature: It becomes possible by carrying out monotonous press processing to raise still more certainly the 
smooth nature of the front face of a ceramic green sheet on condition that 20-100 degrees C and press pressure: 1 000 - 6000 kgf/cm2. 
In addition, it will be because a ceramic green sheet shifts to a press plate side depending on the case, a wrinkle occurs on a sheet front 
face utterly and the reduction effectiveness of surface roughness becomes inadequate by thermoplasticity to have limited press plate 
skin temperature to 100 degrees C or less, if a ceramic green sheet is heated at 150 degrees C or less exceeding 100 degrees C. 
[0019] Moreover, it will be because a wrinkle occurs on the front face of a ceramic green sheet depending on the case and the 
reduction effectiveness of surface roughness becomes inadequate to have limited the press pressure between press plates to two or less 
6000 kgffcm, if it is made a two or less 10000 kgf/cm press pressure exceeding 6000 kgf/cm2. 

[0020] As mentioned above, it becomes possible to acquire the surface smoothing effectiveness of a ceramic green sheet certainly, 
without a ceramic green sheet's exfoliating from a carrier film, or tearing it by setting up the temperature conditions and flow-and- 
pressure-requirement range suitable for a ceramic green sheet, and performing a monotonous press. 

[0021] Moreover, the manufacture approach of the ceramic green sheet of the invention in this application (claim 3) The forming cycle 
which applies the ceramic slurry which made the dispersion medium distribute ceramic powder on a carrier film, and fabricates it in 
the shape of a sheet, The desiccation process which dries the ceramic slurry fabricated in the shape of a sheet on said carrier film, The 
desiccation sheet formed on the carrier film by drying said ceramic slurry It is characterized by providing the data-smoothing process 
which graduates a front face by carrying out hydrostatic-pressure press processing the whole carrier film on condition that press 
temperature:0-150 degree C and press pressure:500 - 10000 kgf7cm2 using a hydrostatic-pressure press machine. 
[0022] The desiccation sheet (ceramic green sheet with which data smoothing is not performed) which fabricates a ceramic slurry in 
the shape of a sheet on a carrier film, and is obtained by drying Using a hydrostatic-pressure press machine by carrying out 
hydrostatic-pressure press processing the whole carrier film on condition that press temperature:0-150 degree C and press pressure:500 
- 10000 kgf/cm2 It becomes possible to raise the smooth nature of the front face of a ceramic green sheet, without being dependent on 
the particle size and the dispersibility of a ceramic, and it becomes possible to manufacture certainly the ceramic green sheet suitable 
for using it for a stacked type ceramic condenser etc. 

[0023] A hydrostatic-pressure press machine In addition, for example, the pressurized container with which liquids, such as oil and 
water, were filled, The pressurization cylinder which pressurizes a liquid, and the control means which controls the pressure which 
pressurizes a liquid, On the front face of the metal roll by which possessed a heating means to heat a liquid to predetermined 
temperature, for example, mirror polishing was carried out By carrying out a vacuum packing with a flexible sheet, where a ceramic 
green sheet is twisted, being immersed in liquids, such as oil of a hydrostatic-pressure press machine, and water, and performing a 
hydrostatic-pressure press A ceramic green sheet is pushed against the film on a metal roll side and the rear face of a ceramic green 
sheet by the uniform pressure, the equipment constituted so that the front face of a ceramic green sheet might be graduated is meant, 
and there is no constraint special to the concrete configuration. In addition, it is also possible to use the roll which consists of 
ingredients other than a metal instead of the above-mentioned metal roll. 

[0024] Moreover, when twisting a ceramic green sheet in piles around said metal roll also many [-fold ] when it presses by the 
hydrostatic-pressure pressing method, and processing, it is desirable to use for the rear face what performed exfoliation processing as a 
carrier film. Moreover, if the thickness of the ceramic green sheet as the whole becomes large when a ceramic green sheet is 
accumulated also on many [-fold ] and it twists around a metal roll, it becomes impossible to also disregard the pressure added from 
the both-ends side side of the twisted ceramic green sheet, and deformation may be produced. In such a case, the bad influence added 
from the both-ends side side of a ceramic green sheet can be prevented by preparing a flange (flange) in the both ends of a metal roll, 
and twisting so that the both-ends side of a ceramic green sheet may stick to said flange. 

[0025] Moreover, it is also possible to use a monotonous plate and to perform a hydrostatic-pressure press instead of the above- 
mentioned metal roll. In addition, where two or more ceramic green sheets are accumulated, when performing a hydrostatic-pressure 
press, it is desirable to use for the rear face what performed exfoliation processing as a carrier film. 

[0026] In the invention in this application, it is the same as that of the reason for limitation in the case of performing data smoothing 
by the monotonous pressing method of above-mentioned claim 1 which made the range of press temperature into 0-150 degrees C, and 
made the range of a press pressure into 500- 1 0000 kgf/cm2. 

[0027] Moreover, the manufacture approach of the ceramic green sheet of claim 4 is characterized by carrying out hydrostatic-pressure 
press processing on condition that press temperature: 20- 1 00 degree C and press pressure: 1 000 - 6000 kgr7cm2. 
[0028] Press temperature: It becomes possible by carrying out hydrostatic-pressure press processing to raise still more certainly the 
smooth nature of the front face of a ceramic green sheet on condition that 20-100 degrees C and press pressure: 1 000 - 6000 kgf/cm2. 
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In above-mentioned claim 2, it is the same as that of the reason for limitation at the time of making the range of press plate skin 
temperature into 0-100 degrees C, and making the range of a press pressure into 1000 - 6000 kgf7cm2 which made said press 
temperature into 20-100 degrees C, and limited the press pressure with 1000 - 6000 kgf/cm2. 

[0029] As mentioned above, it becomes possible to acquire the surface smoothing effectiveness of a ceramic green sheet certainly, 
without a ceramic green sheet's exfoliating from a carrier film, or tearing it by setting up the temperature conditions and flow-and- 
pressure-requirement range suitable for a ceramic green sheet, and performing a hydrostatic-pressure press. 

[0030] Moreover, the manufacture approach of the ceramic green sheet of claim 5 The forming cycle which applies the ceramic slurry 
which made the dispersion medium distribute ceramic powder on a carrier film, and fabricates it in the shape of a sheet, The 
desiccation process which dries the ceramic slurry fabricated in the shape of a sheet on said carrier film, The desiccation sheet formed 
on the carrier film by drying said ceramic slurry The calendering roll machine equipped with the nip roll of a pair at least is used. Nip- 
roll skin temperature: It is characterized by providing the data-smoothing process which graduates a front face by carrying out 
calendering roll processing on condition that 0-150 degrees C and press pressure (linear pressure): 50 - 1000 kgf/cm. 
[0031] The desiccation sheet (ceramic green sheet with which data smoothing is not performed) which fabricates a ceramic slurry in 
the shape of a sheet on a carrier film, and is obtained by drying Using a calendering roll machine by carrying out calendering roll 
processing the whole carrier film on condition that nip roll skin temperature:0-150 degree C and press pressure (linear pressure):50 - 
1000 kgf/ cm It becomes possible to raise the smooth nature of the front face of a ceramic green sheet, without being dependent on the 
particle size and the dispersibility of a ceramic, and it becomes possible to manufacture certainly the ceramic green sheet suitable for 
using it for a stacked type ceramic condenser etc. 

[0032] A calendering roll machine In addition, for example, the preheating roll which heats a ceramic green sheet beforehand (you 
may not be depending on the case), With the nip roll of a pair, at least desirably By coming to have a heating means to heat a nip roll, 
and pressing from both-sides side on both sides of a ceramic green sheet between the nip rolls of a pair It is what means the equipment 
constituted so that the front face of a ceramic green sheet might be pressurized and graduated. There is especially no constraint about 
the concrete configuration of a calendering roll machine. The thing of various types, such as a calendering roll machine equipped with 
a single nip roll type calendering roll machine and two or more pairs of nip rolls equipped with the nip roll of a pair multistage nip roll 
type, can be used. 

[0033] In the invention in this application, it is because a sheet becomes soft by thermoplasticity, exfoliates from a carrier film and 
shifts to a press plate side to have made the range of nip roll skin temperature into 0-150 degrees C, when in the case of less than 0 
degree C a sheet front face becomes hard, and the reduction effectiveness of surface roughness (Ra) becomes inadequate and it 
exceeds 150 degrees C. Moreover, having made the press pressure (linear pressure) into the range of 50 - 1000 kgf7cm is based on it 
becoming impossible for a ceramic green sheet to exfoliate, or tear and process from a carrier film, when sufficient surface smoothing 
effectiveness is not acquired when a linear pressure is less than 50 kgf/cm, and a linear pressure exceeds 1000 kgf/cm. 
[0034] Moreover, the manufacture approach of the ceramic green sheet of claim 6 is characterized by carrying out calendering roll 
processing on condition that nip roll skin temperature:20-100 degree C and press pressure (linear pressure): 1 00 - 600 kgf/cm. 
[0035] Nip-roll skin temperature: It becomes possible by carrying out calendering roll processing to raise still more certainly the 
smooth nature of the front face of a ceramic green sheet on condition that 20-100 degrees C and press pressure (linear pressure): 100 - 
600 kgf/cm. In addition, it will be because a ceramic green sheet shifts to a press side depending on the case, a wrinkle occurs on the 
front face of a ceramic green sheet utterly and the reduction effectiveness of surface roughness becomes inadequate by 
thermoplasticity to have limited nip roll skin temperature to 100 degrees C or less, if a ceramic green sheet is heated at 150 degrees C 
or less exceeding 1 00 degrees C. 

[0036] Moreover, it will be because a wrinkle occurs on the front face of a ceramic green sheet depending on the case and the 
reduction effectiveness of surface roughness becomes inadequate to have limited the press pressure (linear pressure) to 600 or less 
kgf/cm, if it is made the press pressure (linear pressure) of 1000 or less kgf/cm exceeding 600 kgf/cm. 

[0037] As mentioned above, it becomes possible to acquire the surface smoothing effectiveness of a ceramic green sheet certainly, 
without a ceramic green sheet's exfoliating from a carrier film, or tearing it by setting up the temperature conditions and pressure 
(linear pressure) condition range suitable for a ceramic green sheet, and performing calendering roll processing. 
[0038] Moreover, the manufacture approach of the ceramic green sheet of claim 7 is characterized by performing said data smoothing 
so that the surface roughness (Ra value) of said ceramic green sheet may be set to 1 OOnm or less. 

[0039] Although there is an inclination for a life to fall rapidly when the surface roughness (Ra value) of the ceramic green sheet used 
for the manufacture exceeds lOOnm in laminating ceramic electronic parts [ as / whose thickness (component thickness) of the ceramic 
layer which intervenes between internal electrodes is 3 micrometers or less ] By applying the invention in this application, also when 
thickness is thin, it becomes possible to set surface roughness (Ra value) of a ceramic green sheet to lOOnm or less, and it becomes 
possible to raise the endurance of the laminating ceramic electronic parts manufactured using it. In addition, in the invention in this 
application, above-mentioned surface roughness (Ra value) used the microscope between atomic energy, and judged it with the 
measured value (nm) of 5 -micrometer square of field. 

[0040] Moreover, the manufacture approach of the ceramic green sheet of claim 8 is characterized by being that by which said ceramic 
green sheet is used for manufacture of laminating ceramic electronic parts, and is held possible [ exfoliation ] by exfoliating from said 
carrier film and carrying out a laminating at said carrier film. 

[0041] Thickness of the invention in this application is thin, and especially when excelling in surface smooth nature manufactures the 
ceramic green sheet for laminating ceramic electronic parts demanded, are significant At the forming cycle which fabricates a ceramic 
slurry in the shape of a sheet, and the data-smoothing process which graduates a front face The ceramic green sheet is made to hold on 
a carrier film. At the process of a laminating etc. By enabling it to use it, exfoliating from a carrier film, laminating ceramic electronic 
parts, such as a stacked type ceramic condenser of a thin layer multilayer mold with the thin thickness of the ceramic layer by which it 
is placed for example, between internal inter-electrode one, can be efficiently manufactured now. 

[0042] In addition, when laminating ceramic electronic parts are manufactured using the ceramic green sheet manufactured by the 
manufacture approach of the ceramic green sheet of the above-mentioned invention in this application, it becomes possible to reduce 
the surface roughness (Ra) of the interface of a ceramic layer and an internal electrode. Moreover, since the consistency of a ceramic 
green sheet can be raised by performing data smoothing to a ceramic green sheet, it becomes possible to reduce the incidence rate of 
the pore generated in the dielectric element of a capacitor. Furthermore, since the consistency of a sheet increases, it becomes possible 
to control the sheet attack phenomenon in which the solvent component of electrode paste sinks into a sheet, and a sheet binder is 
dissolved. Consequently, it becomes possible to manufacture laminating ceramic electronic parts excellent in dependability with long 
average **** by using the ceramic green sheet manufactured by the manufacture approach of the invention in this application. In 
addition, when manufacturing the ceramic green sheet for [ invention in this application ] laminating ceramic electronic parts 3 
micrometers or less in the thickness (component thickness) of a ceramic layer, it is especially significant, and it becomes possible to be 
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a thin film multilayer by using for manufacture of a stacked type ceramic condenser the ceramic green sheet manufactured by the 
manufacture approach of the invention in this application, to excel in an electrical property, and to manufacture a small mass stacked 
type ceramic condenser efficiently. 
[0043] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the invention in this application is shown, and the place by which 
it is characterized [ the ] is explained in more detail. In addition, it explains here taking the case of the case where the ceramic green 
sheet used for formation of the dielectric layer of a stacked type ceramic condenser is manufactured. 

[0044] ** First, carry out specified quantity [ every ] weighing capacity of ceramic powder (barium titanate system ceramic powder) 
and the additive aiming at property reforming etc. as a start raw material, and consider as mixed powder through wet blending. At this 
time, with the gestalt of oxide powder or carbonation powder, it is added by the approach of mixing to ceramic powder, and wet 
distribution of each additive is carried out into an organic solvent (dispersion medium). It is desirable to choose the distributed 
approach which grinding of ceramic powder does not generate, and distributed conditions as the approach of this wet distribution 
(primary distribution). That is, as for distribution, it is desirable to carry out on the conditions to which the shearing force which is 
extent which grinding does not generate is given. In addition, specifically as the wet distribution approach, the ball mill method, the 
sand mill method, the Visco mil relation, the high-pressure homogenizer method, a kneader variational method, etc. can be used. 
** Next, by adding an organic binder, a plasticizer, and an organic solvent (dispersion medium), the ceramic slurry was prepared to 
above-mentioned primary dispersion liquid, and they were distributed the 2nd order by the approach of the above-mentioned primary 
distribution, and the same approach. 

** And this ceramic slurry was fabricated in the shape of a sheet on the carrier film. It is possible to use various well-known 
approaches, such as a doctor blade method, and the reverse roll coater method, the die coating-machine method, as an approach of 
fabricating a ceramic slurry in the shape of a sheet. Thus, it is more important for the surface roughness (Ra) of the ceramic green 
sheet manufactured through the aforementioned distributed processing and shaping to say [ that altitude does not need to distribute, so 
that it becomes a simple grain child, and grinding of ceramic powder has not necessarily arisen ]. 

** Next, data smoothing was performed in order to make smooth the front face of this ceramic green sheet With this operation gestalt, 
data smoothing was performed by each approach of the monotonous pressing method, the hydrostatic-pressure pressing method, and 
the calendering roll method, and the ceramic green sheet (sample) with which the approaches of data smoothing differ was 
manufactured. In addition, the monotonous press machine possessing the pressure control means to which the hard-chromium-plating 
layer by which mirror polishing was carried out controls a press pressure with one pair of parallel plates (press plate) arranged in the 
front face and a press plate by this operation gestalt as a monotonous press machine, and the heating means constituted so that it could 
maintain to predetermined temperature, while heating the press plate of a pair to predetermined temperature was used. Moreover, the 
pressurized container with which the liquid was filled as a hydrostatic-pressure press machine and the pressurization cylinder which 
pressurizes a liquid, The control means which controls a pressure, and the heating means constituted so that it could maintain to 
predetermined temperature while heating the liquid to predetermined temperature, The hydrostatic-pressure press machine equipped 
with the metal roll with which a ceramic green sheet is twisted and with which mirror polishing of the front face was carried out is 
used. Where a ceramic green sheet is twisted around the front face of a metal roll, the vacuum packing was carried out with the 
flexible sheet, and it was immersed into the liquid of a hydrostatic-pressure press machine, and the hydrostatic-pressure press was 
performed. Moreover, the so-called single nip roll type equipped with the nip roll (metal roll) of a pair, a heating means equipped with 
the temperature control device to heat a nip roll to predetermined temperature, and the pressure control means for controlling the press 
pressure at the time of pressurizing on both sides of a ceramic green sheet from both-sides side with a nip roll (linear pressure) as a 
calendering roll machine of calendering roll machine was used. However, it is also possible to use a calendering roll machine equipped 
with two or more pairs of nip rolls multistage nip roll type. 

** And the surface roughness of the ceramic green sheet after performing data smoothing was measured as mentioned above by the 
monotonous pressing method, the hydrostatic-pressure pressing method, and the calendering roll method. In addition, the surface 
roughness of a ceramic green sheet was measured with the atomic force microscope, and was evaluated using Ra value of 5- 
micrometer square of field. 

[0045] As an example of a comparison, the mean particle diameter of ceramic powder uses barium titanate powder (210nm (example 1 
of a comparison), 153nm (example 2 of a comparison), and 98nm (example 3 of a comparison)), and produces a ceramic slurry to 
Table 1 , and the surface roughness (Ra) of the ceramic green sheet (ceramic green sheet which has not performed data smoothing) 
manufactured by fabricating in the shape of a sheet and drying on a carrier film is shown in it. 
[0046] 



[Table 11 












(Ra) 




(on) 


(nm) 




210 


228 




153 


162 




98 


120 



[0047] The surface roughness (Ra) of the ceramic green sheet of the examples 1, 2, and 3 of a comparison with which surface data 
smoothing is not performed was 228nm, 162nm, and 120nm, respectively. The electron microscope photograph which photoed the 
front face of the ceramic green sheet of the example 2 of a comparison to drawing 1 is shown. 

[0048] Moreover, a monotonous press machine is used for Table 2 and 3, and the surface roughness (Ra) of a ceramic green sheet at 
the time of changing and carrying out data smoothing (monotonous press processing) of press temperature (skin temperature of a press 
plate) and the press pressure is shown in it. 
[0049] 
[Table 2] 
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(mi) 




(ksf/rm 1 ) 


(Ra) 
(nil) 


1 


210 


0 


2, 000 


211 


2 


210 


0 


5,000 


208 


3 


210 


0 


10.000 


200 


4* 


210 


20 


200 


228 


5 


210 


20 


500 


192 


6 


210 


20 


1.000 


110 


7 


210 


20 


4,000 


80 


8 


210 


20 


6,000 


72 


9 


210 


20 


10,000 


165 


10* 


210 


20 


12,000 


X 


11 


210 


60 


500 


161 


12 


210 


60 


4,000 


70 


13 


210 


100 


3,000 


90 


14 


210 


100 


6,000 


72 


15 


210 


100 


8,000 


131 


16* 


210 


100 


11,000 


X 


17 


210 


125 


6,000 


141 


18 


210 


150 


500 


170 


19 


210 


150 


10,000 


176 


20* 


210 


. 180 


2,000 


X 



[0050] 





_9 5*£'f& 
(nm) 




<kgf/cm l ) 


(Ra) 
(mn) 


21* 


153 


50 


200 


151 


22 


153 


50 


500 


128 


23 


153 


50 


1.000 


86 


24 


153 


50 


4,000 


35 


25 


153 


50 


6, 000 


38 


26 


153 


50 


10,000 


108 


27* 


153 


50 


12,000 j 


X 


28 


153 


0 


3, 000 


145 


29 


153 


20 


3,000 


100 


30 


153 


70 


3,000 


37 


31 


153 


120 


3,000 


106 


32* 


153 


170 


3,000 


X 


33 


98 


70 


3, 000 


42 


34 


98 


70 


6,000 


46 


35 


98 


70 


9, 000 


93 


36* 


98 


70 


12,000 


X 



[005 1] Moreover, a hydrostatic-pressure press machine is used for Tables 4 and 5, and the surface roughness (Ra) of a ceramic green 
sheet at the time of changing and carrying out data smoothing (hydrostatic-pressure press processing) of press temperature (solution 
temperature) and the press pressure is shown in them. 
[0052] 
[Table 4] 
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(nm) 


7kXIS 
CC) 




1 &mmz 

(Ra) 
(nm) 


10] 


210 


0 


2, 000 


221 


102 


210 


0 


5.000 


218 


103 


210 


0 


10, 000 


190 


104* 


210 


20 


200 


228 


105 


210 


20 


500 


197 


106 


210 


20 


1.000 


150 


107 


210 


20 


4, 000 


93 


108 


210 


20 


6. 000 


75 


109 


210 


20 


10, 000 


161 


no* 


210 


20 


12, 000 


X 


111 


210 


60 


500 


163 


112 


210 


60 


4. 000 


67 


113 


210 


100 


3.000 


98 


114 


210 


100 


6,000 


68 


115 


210 


100 


8.000 


142 


116* 


210 


100 


11.000 


X 


117 


ft | A 

210 


125 


6,000 


151 


118 


210 


150 


500 


174 


119 


210 


150 


10,000 


172 


(20* 


210 


180 


2, 000 


X 



[0053] 





■fe9 5y*» 

(nm) 


CC) 


(kgf/cii 1 ) 


(Ra) 
(nm) 


121* 


153 


50 


200 


157 


122 


153 


50 


500 


138 


123 


153 


50 


1,000 


85 


124 


153 


50 


4.000 


38 


125 


153 


I 50 


6.000 


40 


126 


153 


50 


10.000 


102 


127* 


153 


50 


! 12.000 


X 


128 i 


153 


0 


3.000 


142 


129 


153 


20 


3,000 


62 


130 


153 


70 


3.000 


45 


131 


153 


120 


3.000 


98 


132* 


153 


170 


3,000 


X 


133 


98 


70 


3.000 


45 


134 


98 


70 


6,000 


52 


135 


98 


70 


9,000 


93 


136* 


98 


70 


12.000 


X 



[0054] Moreover, a calendering roll machine is used for Tables 6 and 7, and the surface roughness (Ra) of a ceramic green sheet at the 
time of changing and carrying out data smoothing (calendering roll processing) of the press temperature (skin temperature of a nip 
roll) and the press pressure (linear pressure) is shown in them 
[0055] 
[Table 6] 
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(Dtt) 


0C) 


mm 

(kgf/cm 1 ) 


(Ra) 
(nm) 


201 


210 


0 


200 


212 


202 


210 


0 


500 


191 


203 


210 


0 


1,000 


183 


204* 


210 


20 


20 


228 


205 


210 


20 


50 


198 


206 


210 


20 


100 


120 


207 


210 


20 


400 


83 


O AO 

208 


210 


20 


600 


79 


209 


210 


20 


1,000 


185 


210* 


210 


20 


1,200 


X 


211 


210 


60 


50 


168 


212 


210 


60 


400 


77 


213 


210 


100 


300 


98 


214 


210 


100 


600 


73 


215 


210 


100 


800 


142 


216* 


210 


100 


1, 100 


X 


917 
Lit 


91 ft 


1 9C 
1 63 


Cftfi 

600 


1 C 9 


218 


210 


150 


50 


179 


219 


210 


150 


1,000 


189 


220* 


210 


180 


200 


X 



[0056] 





(nn) 


CC) 


(«HE) 
(kgf/cnO 


(Ra) 
(nm) 


221* 


153 


50 


20 


162 


222 


153 


50 


50 


138 


223 


153 


50 


100 


90 


224 


153 


50 


400 


32 I 


225 


153 


50 


600 


33 


226 


153 


50 


1,000 


119 


227* 


153 


50 


1,200 


X 


228 


153 


0 


300 


150 


229 


153 


20 


300 


92 


230 


153 


70 


300 


25 


231 


153 


120 


300 


107 


232* 


153 


170 


300 


X 


233 


98 


70 


300 


24 i 


234 


98 


70 


600 


26 


235 


98 


70 


900 


84 


236* 


98 


70 


1,200 


X 



[0057] In Tables 2, 3, 4, 5, 6, and 7, it is a thing outside the invention-in-this-application range (example of reference) which shows * 
mark to the right of a sample number. Moreover, that x was indicated to be to the column of surface roughness (Ra) shows that the tear 
occurred to a ceramic green sheet. 

[0058] [About the surface roughness at the time of performing data smoothing by the monotonous pressing method (Ra)] 
(a) When ceramic powder with a particle size of 2 1 Onm is used (refer to Table 2) 

Sample numbers 1-20 are the cases where the ceramic powder whose mean particle diameter is 21 Onm is used. In addition, Ra of the 
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ceramic green sheet (data smoothing is not carried out) of the above-mentioned example 1 (Table 1) of a comparison using the ceramic 
powder whose mean particle diameter is 2 1 Onm was 228nm. Among the ceramic green sheets using the ceramic powder whose mean 
particle diameter is 21 Onm, sample numbers 1-3 were the ceramic green sheets which performed data smoothing (monotonous press 
processing) at the press temperature of 0 degree C, and even if they changed the press pressure, since press temperature was low, the 
effectiveness of Ra reduction was all slight [ sample numbers ]. Sample numbers 4-10 are the cases where data smoothing 
(monotonous press processing) is performed at the press temperature of 20 degrees C The sample number 4 was the example of 
reference which made the press pressure 200 kgf7cm2 lower than the range of the invention in this application, and since press ** was 
less than two 500 kgf/cm, the Ra reduction effectiveness was not accepted. The Ra reduction effectiveness that sample numbers 5-9 
were big when a press pressure is made into 1000 - 6000 kgf/cm2 like sample numbers 6-8 at ** by accepting the Ra reduction 
effectiveness by the case where press pressures are two or more 500 kgf/cm and two or less 10000 kgf/cm was accepted. Moreover, 
although its Ra reduction effectiveness was large since a sample number 9 had the press pressure as high as 10000 kgf/cm2, some 
wrinkle-like patterns occurred in the ceramic green sheet. In the case where press pressure 10000 kg£/cm2 is exceeded, the sheet 
exfoliated from the carrier film and the tear produced the sample number 10 (example of reference). Sample numbers 1 1 and 12 are 
the cases where press temperature is 60 degrees C. Press pressures are 500 kgf/cm2 and 4000 kgf/cm2, respectively, and are ■ 
understood that the latter which has a press pressure in the more desirable range is [ the Ra reduction effectiveness ] larger. Sample 
numbers 13-16 are the cases where press temperature is 100 degrees C. In the range of the press pressure 1000 - 6000 kgf/cm2, it turns 
out that the reduction effectiveness of Ra is more large. Since the press pressure was over 10000 kgf/cm2, the ceramic green sheet 
exfoliated from the carrier film, and the tear produced the sample number 16 (example of reference). Sample numbers 17-19 have 
press temperature and a press pressure in the more desirable range, and the reduction effectiveness of Ra was accepted. Although the 
press pressure was in the desirable range, since temperature was over 1 50 degrees C, the sheet exfoliated from the carrier film and the 
tear produced the sample number 20 (example of reference). 

[0059] (b) When ceramic powder with a particle size of 153nm is used (refer to Table 3) 

Sample numbers 21-32 are the cases where the mean particle diameter of ceramic powder is 153nm. In addition, Ra of the ceramic 
green sheet (data smoothing is not carried out) of the above-mentioned example 2 (Table 1) of a comparison using the ceramic powder 
whose mean particle diameter is 153nm was 162nm. Sample numbers 21-27 are 50 degrees C in press temperature, and are the cases 
where a press pressure is changed. The sample number 21 (example of reference) was the example of reference which made the press 
pressure 200 kgf7cm2 lower than the range of the invention in this application, and since press ** was less than two 500 kgf/cm, 
sufficient Ra reduction effectiveness was not accepted. Sample numbers 22-26 have a press pressure in the condition range of the 
invention in this application, and the reduction effectiveness of Ra was accepted. It turned out that especially the sample of sample 
numbers 23-25 is in the condition range where a press pressure is still more desirable, and surface roughness can be reduced even less 
than [ RalOOnm ]. The electron microscope photograph which photoed the front face of the ceramic green sheet of a sample number 
24 to drawing 2 is shown. It turns out that the organization is doing eburnation compared with the ceramic green sheet (refer to 
drawing 1 ) of the example 2 of a comparison. Moreover, although press temperature is 50 degrees C and was in the good range, the 
press pressure was over 10000 kgf/cm2, the ceramic green sheet exfoliated from the carrier film, and the tear produced the sample 
number 27 (example of reference). Sample numbers 28-32 are the cases where made the press pressure into 3000 kgf/cm2, and press 
temperature is changed. Sample numbers 28-3 1 have press temperature in the condition range of the invention in this application, and 
the reduction effectiveness of Ra was accepted. Especially, sample numbers 29 and 30 showed the reduction effectiveness of still 
better Ra. Although the sample number 32 (example of reference) was in the range where a press pressure is desirable at 3000 
kgf/cm2, since temperature was over 150 degrees C, exfoliation of a sheet arose. 
[0060] (c) When ceramic powder with a particle size of 98nm is used (refer to Table 3) 

Sample numbers 33-36 are the cases where the mean particle diameter of ceramic powder is 98nm. In addition, Ra of the ceramic 
green sheet (data smoothing is not carried out) of the above-mentioned example 3 (Table 1) of a comparison using the ceramic powder 
whose mean particle diameter is 98nm was 120nm. Press temperature was 70 degrees C and sample numbers 33-36 were the cases 
where a press pressure was changed. Both the sample numbers 33-35 are in the range where press temperature and a press pressure are 
desirable, and the Ra reduction effectiveness of a ceramic green sheet was accepted. Moreover, sample numbers 33 and 34 showed the 
still better result. However, in the sample number 36 (example of reference), since the press pressure was over 10000 kgf/cm2, 
exfoliation of a ceramic green sheet arose. 

[0061] From the above result, as conditions for data smoothing by the monotonous pressing method (conditions of a press), press 
temperature was 0-150 degrees C, and the range of 500 - 10000 kgffcm2 had the desirable press pressure, and it was checked that the 
Ra reduction effectiveness of a ceramic green sheet is acquired in this range. Moreover, when press temperature was 20-100 degrees C 
and a press pressure was 1 000 - 6000 kgffcm2, it turned out that the bigger Ra reduction effectiveness is acquired. 
[0062] [About the surface roughness at the time of performing data smoothing by the hydrostatic-pressure pressing method (Ra)] 
(a) When ceramic powder with a particle size of 2 1 Onm is used (refer to Table 4) 

Sample numbers 101-120 are the cases where the ceramic powder whose mean particle diameter is 21 Onm is used. In addition, Ra of 
the ceramic green sheet (data smoothing is not carried out) of the above-mentioned example 1 (Table 1) of a comparison using the 
ceramic powder whose mean particle diameter is 21 Onm was 228nm. Among the ceramic green sheets using the ceramic powder 
whose mean particle diameter is 210nm, sample numbers 101-103 were the ceramic green sheets which performed data smoothing 
(hydrostatic-pressure press processing) at the press temperature of 0 degree C, and even if they changed the press pressure, since press 
temperature was low, the effectiveness of Ra reduction was all slight [ sample numbers ]. Sample numbers 104-1 10 are the cases 
where data smoothing (hydrostatic-pressure press processing) is performed at the press temperature of 20 degrees C. The sample 
number 104 was the example of reference which made the press pressure 200 kgf/cm2 lower than the range of the invention in this 
application, and since press ** was less than two 500 kgf/cm, the Ra reduction effectiveness was not accepted. The Ra reduction 
effectiveness that sample numbers 105-109 were big when a press pressure is made into 1000 - 6000 kgf/cm2 like sample numbers 
1 06-1 08 at ** by accepting the Ra reduction effectiveness by the case where press pressures are two or more 500 kgf/cm and two or 
less 10000 kgf/cm was accepted. Moreover, although its Ra reduction effectiveness was large since a sample number 109 had the press 
pressure as high as 10000 kgf/cm2, some wrinkle-like patterns occurred in the ceramic green sheet. In the case where press pressure 
10000 kgi7cm2 is exceeded, the sheet exfoliated from the carrier film and the tear produced the sample number 110 (example of 
reference). Sample numbers 1 1 1 and 1 12 are the cases where press temperature is 60 degrees C. Press pressures are 500 kgf/cm2 and 
4000 kgf/cm2, respectively, and are understood that the latter which has a press pressure in the more desirable range is [ the Ra 
reduction effectiveness ] larger. Sample numbers 1 13-1 16 are the cases where press temperature is 100 degrees C. In the range of the 
press pressure 1000 - 6000 kgf/cm2, it turns out that the reduction effectiveness of Ra is more large. Since the press pressure was over 
10000 kgffcm2, the ceramic green sheet exfoliated from the carrier film, and the tear produced the sample number 1 16 (example of 
reference). Sample numbers 117-119 have press temperature and a press pressure in the more desirable range, and the reduction 
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effectiveness of Ra was accepted. Although the press pressure was in the desirable range, since temperature was over 150 degrees C, 
the ceramic green sheet exfoliated from the carrier film, and the tear produced the sample number 120 (example of reference). 
[0063] (b) When ceramic powder with a particle size of 153nm is used (refer to Table 5) 

Sample numbers 121-132 are the cases where the mean particle diameter of ceramic powder is 153nm. In addition, Ra of the ceramic 
green sheet (data smoothing is not carried out) of the above-mentioned example 2 (Table 1) of a comparison using the ceramic powder 
whose mean particle diameter is 153nm was 162nm. Sample numbers 121-127 are 50 degrees C in press temperature, and are the cases 
where a press pressure is changed. The sample number 121 (example of reference) was the example of reference which made the press 
pressure 200 kgf/cm2 lower than the range of the invention in this application, and since press ** was less than two 500 kgf? cm, 
sufficient Ra reduction effectiveness was not accepted. Sample numbers 122-126 have a press pressure in the condition range of the 
invention in this application, and the reduction effectiveness of Ra was accepted. It turned out that especially the sample of sample 
numbers 123-125 is in the condition range where a press pressure is still more desirable, and surface roughness can be reduced even 
less than [ RalOOnm ]. Moreover, although press temperature is 50 degrees C and was in the good range, the press pressure was over 
1 0000 kgf7cm2, the ceramic green sheet exfoliated from the carrier film, and the tear produced the sample number 1 27 (example of 
reference). Sample numbers 128-132 are the cases where made the press pressure into 3000 kgf7cm2, and press temperature is 
changed. Sample numbers 128-131 have press temperature in the condition range of the invention in this application, and the reduction 
effectiveness of Ra was accepted. Especially, the sample number 1 29,1 30 showed the reduction effectiveness of still better Ra. 
Although the sample number 132 (example of reference) was in the range where a press pressure is desirable at 3000 kg^cm2, since 
temperature was over 1 50 degrees C, exfoliation of a sheet arose. 
[0064] (c) When ceramic powder with a particle size of 98nm is used (refer to Table 5) 

Sample numbers 133-136 are the cases where the mean particle diameter of ceramic powder is 98nm. In addition, Ra of the ceramic 
green sheet (data smoothing is not carried out) of the above-mentioned example 3 (Table 1) of a comparison using the ceramic powder 
whose mean particle diameter is 98nm was 120nm. Press temperature is 70 degrees C and sample numbers 133-136 are the cases 
where a press pressure is changed. Both the sample numbers 133-135 are in the range where press temperature and a press pressure are 
desirable, and the Ra reduction effectiveness of a ceramic green sheet was accepted. Moreover, the sample number 133,134 showed 
the still better result. However, in the sample number 136 (example of reference), since the press pressure was over 10000 kgf/cm2, 
exfoliation of a sheet arose. 

[0065] The above result showed that the Ra reduction effectiveness of a ceramic green sheet was acquired as conditions for data 

smoothing by the hydrostatic-pressure pressing method (conditions of a press) when press temperature is 0-150 degrees C and a press 

pressure is 500 - 10000 kgf7crn2. Moreover, when press temperature (solution temperature) was 20-100 degrees C and a press pressure 

was 1 000 - 6000 kgf7cm2, it turned out that the bigger Ra reduction effectiveness is acquired. 

[0066] [About the surface roughness at the time of performing data smoothing by the calendering roll method (Ra)] 

(a) When ceramic powder with a particle size of 210nm is used (refer to Table 6) 

Sample numbers 201-220 are the cases where the ceramic powder whose mean particle diameter is 210nm is used. In addition, Ra of 
the ceramic green sheet (data smoothing is not carried out) of the above-mentioned example 1 (Table 1) of a comparison using the 
ceramic powder whose mean particle diameter is 21 Onm was 228nm. Among the ceramic green sheets using the ceramic powder 
whose mean particle diameter is 21 Onm, sample numbers 201-203 were the ceramic green sheets which performed data smoothing 
(calendering roll processing) at the press temperature (skin temperature of a nip roll) of 0 degree C, and even if they changed the press 
pressure (linear pressure), since press temperature was low, the effectiveness of Ra reduction was all slight [ sample numbers ]. 
Sample numbers 204-210 are the cases where data smoothing (calendering roll processing) is performed at die press temperature of 20 
degrees C. The sample number 204 was the example of reference which made the press pressure (linear pressure) 20 kgf/cm lower 
than the range of the invention in this application, and since press ** was less than 50 kgf/cm, the Ra reduction effectiveness was not 
accepted. The Ra reduction effectiveness that sample numbers 205-209 were big when a press pressure (linear pressure) is made into 
1 00 - 600 kgf/cm like sample numbers 206-208 at by accepting the Ra reduction effectiveness by the case where press pressures 
(linear pressure) are 50 or more kgf/cm and 1000 kgf/cm or less was accepted. Although its Ra reduction effectiveness was large since 
a sample number 209 had the press pressure (linear pressure) as high as 1000 kgf/cm, some wrinkle-like patterns occurred in the 
ceramic green sheet. In the case where a press pressure (linear pressure) exceeds 1000 kgf/cm, the sheet exfoliated from the carrier 
film and the tear produced the sample number 210 (example of reference). Sample numbers 211 and 212 are the cases where press 
temperature is 60 degrees C. Press pressures (linear pressure) are 50 kgf/cm and 400 kgf/cm, respectively, and are understood that the 
latter which has a press pressure (linear pressure) in the more desirable range is [ the Ra reduction effectiveness ] larger. Sample 
numbers 213-216 are the cases where press temperature is 100 degrees C. In the range of the press pressure (linear pressure) 100 - 600 
kgf/cm, it turns out that the reduction effectiveness of Ra is more large. Since the press pressure (linear pressure) was over 1000 
kgf/cm, the ceramic green sheet exfoliated from the carrier film, and the tear produced the sample number 216 (example of reference). 
Sample numbers 217-219 have press temperature and a press pressure (linear pressure) in the more desirable range, and the reduction 
effectiveness of Ra was accepted. Although the press pressure (linear pressure) was in the desirable range, since temperature was over 
150 degrees C, the sheet exfoliated from the carrier film and the tear produced the sample number 220 (example of reference). 
[0067] (b) When ceramic powder with a particle size of 153nm is used (refer to Table 7) 

Sample numbers 221-232 are the cases where the mean particle diameter of ceramic powder is 153nm In addition, Ra of the ceramic 
green sheet (data smoothing is not carried out) of the above-mentioned example 2 (Table 1) of a comparison using the ceramic powder 
whose mean particle diameter is 153nm was 162nm. Sample numbers 221-227 are 50 degrees C in press temperature, and are the cases 
where a press pressure (linear pressure) is changed. The sample number 221 (example of reference) was the example of reference 
which made the press pressure (linear pressure) 20 kgf/cm lower than the range of the invention in this application, and since press 
was less than 50 kgf/ cm, sufficient Ra reduction effectiveness was not accepted. Sample numbers 222-226 have a press pressure 
(linear pressure) in the condition range of the invention in this application, and the reduction effectiveness of Ra was accepted. It 
turned out that especially the sample of sample numbers 223-225 is in the condition range where a press pressure (linear pressure) is 
still more desirable, and surface roughness can be reduced even less than [ RalOOnm J. Moreover, although press temperature is 50 
degrees C and was in the good range, the press pressure (linear pressure) was over 1000 kgf/cm, the ceramic green sheet exfoliated 
from the carrier film, and the tear produced the sample number 227 (example of reference). Sample numbers 228-232 are the cases 
where made the press pressure (linear pressure) into 300 kgf/cm, and press temperature is changed. Sample numbers 228-23 1 have 
press temperature in the condition range of the invention in this application, and the reduction effectiveness of Ra was accepted. 
Especially, the sample number 229,230 showed the reduction effectiveness of still better Ra. Although the sample number 232 
(example of reference) was in the range where a press pressure (linear pressure) is desirable at 300 kgf/cm, since temperature was over 
150 degrees C, exfoliation of a sheet arose. 

[0068] (c) When ceramic powder with a particle size of 98nm is used (refer to Table 7) 
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Sample numbers 233-236 are the cases where the mean particle diameter of ceramic powder is 98nm. In addition, Ra of the ceramic 
green sheet (data smoothing is not carried out) of the above-mentioned example 3 (Table 1) of a comparison using the ceramic powder 
whose mean particle diameter is 98nm was 120nm. Press temperature is 70 degrees C and sample numbers 233-236 are the cases 
where a press pressure (linear pressure) is changed. Both the sample numbers 233-235 are in the range where press temperature and a 
press pressure (linear pressure) are desirable, and the Ra reduction effectiveness of a ceramic green sheet was accepted. Moreover, the 
sample number 233,234 showed the still better result. However, in the sample number 236 (example of reference), since the press 
pressure (linear pressure) was over 1 000 kgf7cm, exfoliation of a sheet arose. 

[0069] The above result showed that the Ra reduction effectiveness of a ceramic green sheet was acquired as conditions for data 
smoothing by the calendering roll machine (conditions of a press) when nip roll skin temperature is 0-150 degrees C and a press 
pressure (linear pressure) is 50 - 1000 kgf/cm. Moreover, when nip roll skin temperature was 20-1 00 degrees C and a press pressure 
(linear pressure) was 100 - 600 kgf/cm, it turned out that the bigger Ra reduction effectiveness is acquired. 

[0070] In addition, in the invention in this application, although the above-mentioned operation gestalt explained as ceramic powder 
which constitutes a ceramic green sheet taking the case of the case where barium titanate system ceramic powder is used, ceramic 
powder can apply the invention in this application widely, when forming a ceramic green sheet from the various ceramic powder 
which is not limited to this and uses strontium titanate, titanic-acid calcium, etc. as a principal component, moreover, effectiveness the 
same as when a drainage system slurry is used although explained as a ceramic slurry containing ceramic powder taking the case of 
the case where an organic system slurry is used — things are possible. Moreover, it is possible to use the thing containing 

various binders, a plasticizer, etc. as a ceramic slurry, and it is possible to choose and use the class and amount suitably according to 
the ceramic green sheet made into the purpose. 

[0071] Further, also in other points, it is not limited to the above-mentioned operation gestalt and an example, and the invention in this 

application can add various application and deformation within the limits of the summary of invention. 

[0072] 

[Effect of the Invention] As mentioned above, the manufacture approach of the ceramic green sheet of the invention in this application 
(claim 1) The desiccation sheet (ceramic green sheet with which data smoothing is not performed) which fabricates a ceramic slurry in 
the shape of a sheet on a carrier film, and is obtained by drying Since it is made to carry out monotonous press processing on condition 
that press plate skin temperature: 0-1 50 degree C and press pressure: 500 - 10000 kgf/cm2 the whole carrier film using a monotonous 
press machine It becomes possible to raise the smooth nature of the front face of a ceramic green sheet, without being dependent on 
the particle size and the dispersibility of a ceramic, and it becomes possible to manufacture certainly the ceramic green sheet suitable 
for using it for a stacked type ceramic condenser etc. Moreover, since the consistency of a ceramic green sheet becomes high by data 
smoothing, it becomes possible to control generating of internal defects, such as a pore, generating of the sheet attack phenomenon in 
which the solvent component of electrode paste sinks into a sheet, and a sheet binder is dissolved when printing electrode paste to a 
ceramic green sheet, etc. Therefore, it becomes possible to manufacture the laminating ceramic electronic parts with long average 
**** with which dependability broke by manufacturing laminating ceramic electronic parts, such as a stacked type ceramic condenser, 
using the ceramic green sheet manufactured by the approach of the invention in this application. Moreover, in the invention in this 
application, since it is made to perform data smoothing to a ceramic green sheet Like the approach the height of the dispersibility of a 
ceramic particle tends to realize smoothing of the front face of a ceramic green sheet It is not necessary to give superfluous shearing 
force to a ceramic particle at the time of distribution of a ceramic slurry, and controls and prevents that a ceramic particle will be 
ground. By coherent dispersion of a ceramic particle lot etc. It becomes possible to prevent efficiently about the property of laminating 
ceramic electronic parts separating from the target range, or only the characteristic value which is less than a target characteristic value 
being acquired. It becomes possible to control efficiently generating of the situation where the design temperature characteristic in the 
case of a stacked type ceramic condenser does not separate from the target range, or only capacity value which is less than design 
capacity is specifically acquired. Moreover, when it applies to manufacturing the small mass stacked type ceramic condenser of a thin 
film multilayer with the invention in this application especially significant when the thickness (component thickness) of a ceramic 
layer manufactures the ceramic green sheet for laminating ceramic electronic parts 3 micrometers or less for example, it excels in an 
electrical property and it becomes possible to manufacture a reliable stacked type ceramic condenser efficiently. 
[0073] Moreover, like the manufacture approach of the ceramic green sheet of claim 2 of the invention in this application, when 
monotonous press processing is made to be carried out on condition that press plate skin temperature:20-100 degree C and press 
pressure: 1000 - 6000 kgf7cm2, it becomes possible to raise still more certainly the smooth nature of the front face of a ceramic green 
sheet. 

[0074] Moreover, the manufacture approach of the ceramic green sheet of the invention in this application (claim 3) The desiccation 
sheet (ceramic green sheet with which data smoothing is not performed) which fabricates a ceramic slurry in the shape of a sheet on a 
carrier film, and is obtained by drying Although it is made to carry out hydrostatic-pressure press processing on condition that press 
temperature:0-150 degree C and press pressure:500 - 10000 kgf7 cm2 the whole carrier film using a hydrostatic-pressure press machine 
The same effectiveness as the case of invention of claim 1 which was made to perform data smoothing by the above-mentioned 
monotonous pressing method also in this case can be acquired. 

[0075] Moreover, it becomes possible like the manufacture approach of the ceramic green sheet of claim 4 to raise still more certainly 
the smooth nature of the front face of a ceramic green sheet by carrying out hydrostatic-pressure press processing on condition that 
press temperature:20-100 degree C and press pressure: 1000 - 6000 kgf/cm2. 

[0076] Moreover, the manufacture approach of the ceramic green sheet of the invention in this application (claim 5) The desiccation 
sheet (ceramic green sheet with which data smoothing is not performed) which fabricates a ceramic slurry in the shape of a sheet on a 
carrier film, and is obtained by drying Since it is made to carry out calendering roll processing on condition that nip roll skin 
temperature :0- 150 degree C and press pressure (linear pressure):50 - 1000 kgf/cm the whole carrier film using a calendering roll 
machine It becomes possible to raise the smooth nature of the front face of a ceramic green sheet, without being dependent on the 
particle size and the dispersibility of a ceramic, and it becomes possible to manufacture certainly the ceramic green sheet suitable for 
using it for a stacked type ceramic condenser etc. Moreover, it becomes possible for the calendering roll method to be suitable for 
consecutive processing, to continuation-ize the production process of a ceramic green sheet, and to manufacture a ceramic green sheet 
still more efficiently. 

[0077] Moreover, like the manufacture approach of the ceramic green sheet of claim 6, when calendering roll processing is made to be 
carried out on condition that nip roll skin temperature:20-100 degree C and press pressure (linear pressure): 1 00 - 600 kgf7cm, it 
becomes possible to raise still more certainly the smooth nature of the front face of a ceramic green sheet 

[0078] Moreover, although there is an inclination for a life to fall rapidly when the surface roughness (Ra value) of the ceramic green 
sheet used for the manufacture exceeds lOOnm in laminating ceramic electronic parts [ as / whose thickness (component thickness) of 
the ceramic layer which intervenes between internal electrodes is 3 micrometers or less ] By applying the invention in this application, 
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in such a case, also when (claim 7) and thickness are thin It becomes possible to set surface roughness (Ra value) of a ceramic green 
sheet to lOOnm or less, and it becomes possible to raise the endurance of the laminating ceramic electronic parts manufactured using it. 

[0079] Moreover, thickness of the invention in this application is thin like the manufacture approach of the ceramic green sheet of 
claim 8. When excelling in surface smooth nature manufactures the ceramic green sheet for laminating ceramic electronic parts 
demanded and it applies At the forming cycle which is significant and fabricates a ceramic slurry in the shape of a sheet especially, 
and the data-smoothing process which graduates a front face The ceramic green sheet is made to hold on a carrier film. At the process 
of a laminating etc. By enabling it to use it, exfoliating from a carrier film, the laminating ceramic electronic parts of a thin layer 
multilayer mold with the thin thickness of the ceramic layer by which it is placed for example, between internal inter-electrode one can 
be efficiently manufactured now. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPZ axe not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. ' 
3. In the drawings, any words are not translated. 

DRAWINGS 



[Drawing 4] 

56 p 5 




[Drawing 2] 
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